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Turbulence severity 
transmissions “auto PIREP’s”

(thresholded onboard receiving aircraft)

In Situ Turbulence Product Integration In Situ Turbulence Product Integration 
in Communications Infrastructurein Communications Infrastructure

Tactical Products
reported/forecast turbulence updates

Strategic Products
AOC, Dispatch, ATC, FBO:
- forecast/reported turbulence
- location and severity

NWS, FSS
“Free Wx”

(e.g., RUC-2)

Communications Network

On-board aircraft systems:
- turbulence hazard metric
- eddy dissipation rate measurement

Turbulence forecast 
models

eddy dissipation rate



AeroTech’s Task AreasAeroTech’s Task Areas
• Develop, implement, and test in situ algorithms on 

NASA B-757 Research Aircraft:

3-D wind & turbulence recovery

atmospheric/meteorological diagnostics

distributed load analysis

hazard metric for radar

• Data analysis of flight test data

• Support radar algorithm development



Algorithm Development ProcessAlgorithm Development Process

Define algorithm specifications and requirements

Develop code and implement in NASA 757 simulator.

Verify operation & incorporate results in flight code.

Implement and “shakedown” test on B-757 aircraft

Fly in turbulence 



NASA B-757 Turbulence Flight Experiment Setup

Transport Research System (TRS)
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Flight Deck Research 
Station
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RMS Normal Load RMS Normal Load -- Flight 191Flight 191



Flight Conditions: R191R191--0606
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Vertical Gust and R.M.S. Vertical Gust (Vertical Gust and R.M.S. Vertical Gust (σσWgWg) ) 

[+ up]

[5 sec window]



Normal Load and R.M.S. Normal Load (Normal Load and R.M.S. Normal Load (σσ∆∆nn) ) 

[+ up]

[5 sec window]
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18 NASA Events

6 FOQA Incidents

10 NTSB Accidents

Correlation of Peak Load With Peak RMS Load ( 5 sec. window)

Peak RMS n  g's

Peak | n |
      g's

Based on Measurements for 34 Turbulence Encounter Cases

RLB

moderate severe extreme

191 - 06

y = 7.6084e-2 + 2.6193x   R^2 = 0.958

DATA SOURCES



NCAR B-757 Algorithm
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Amended NCAR In Situ Algorithm
Winds Based In Situ Algorithm







Future WorkFuture Work
• Continue flight test of algorithms

• Support fleet implementation of NCAR algorithm

• Continue radar algorithm development support 
including certification process 
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